Introduction {#section1-2324709616677064}
============

Hidradenitis suppurativa (HS) is a chronic disorder involving apocrine glands characterized by comedo-like follicular occlusion and chronic relapsing skin inflammation; sinus tracts and scarring may be seen in later stages.^[@bibr1-2324709616677064]^ We observed a case of HS in a young African American male with relapsing polyarthritis. Polyarthritis in our patient was associated with flare of the skin lesions and would resolve with anti-inflammatory and antibiotic therapy.

Case Report {#section2-2324709616677064}
===========

A 33-year-old African American male with HS (onset as a teenager), with subsequent arthritis 10 years later, presented with multiple nodular skin lesions, predominantly in intertriginous areas in the axilla and inguinal area. He reported an increase in the number and size of draining pustules. He reported generalized joint pains including the left knee and right elbow with swelling and redness. He reports these flares typically occur 1 to 2 times yearly, subsiding in association with antibiotic treatment. Skin examination revealed generalized suppurate nodules and chronic scars (see [figure 4](#fig4-2324709616677064){ref-type="fig"}). Sinus tracts were noted in the intertriginous areas. Polyarthritis with effusions in ankles, knees, elbows, wrists, and digits with suggestion of a sausage digit right second phalanx was noted on joint exam. Synovial fluid analysis from the left knee revealed yellow cloudy fluid, 190 white blood cells/mm^3^, and 4180 red blood cells/mm^3^, with no crystals seen. Labs revealed leukocytosis (20 000 white blood cells/mm^3^ with neutrophil predominance and no band forms), hemoglobin 12.8 g/dL (normal 13.3-17.1 g/dL), erythrocyte sedimentation rate was 110 mm/h (normal 1-30 mm/hr), high sensitive C-reactive protein 103.2 mg/L(normal 0.1-10 mg/dl). Anti-nuclear antibody, rheumatoid factor, and anti-cyclic citrulline peptide were not detected. Blood and urine culture were negative. Urine *Chlamydia* and *Neisseria* polymerase chain reaction was also negative. Radiographic studies of left hand revealed erosions at the head of second, fourth, and fifth proximal phalanges as well as base of the second middle and proximal phalanges (see [Figures 1](#fig1-2324709616677064){ref-type="fig"} and [2](#fig2-2324709616677064){ref-type="fig"}). Erosive arthritis was also noted in radiographs of wrist and ankle (see [Figure 3](#fig3-2324709616677064){ref-type="fig"}). He was empirically started on ceftriaxone and vancomycin for suppurative skin lesions and prednisone for the polyarthritis. His joint pains significantly improved and skin lesions reduced in size and number. On day 5 of admission he was discharged home on sulfasalazine 500 mg daily.

![Hand X-ray showing erosions.](10.1177_2324709616677064-fig1){#fig1-2324709616677064}

![Hand X-ray suggesting early pencil cup deformity.](10.1177_2324709616677064-fig2){#fig2-2324709616677064}

![Foot X-ray showing metatarsal erosions.](10.1177_2324709616677064-fig3){#fig3-2324709616677064}

![Nodular lesions on forehead.](10.1177_2324709616677064-fig4){#fig4-2324709616677064}

Background and Discussion {#section3-2324709616677064}
=========================

Hidradenitis suppurativa is a chronic, inflammatory, debilitating, painful follicular skin disease presenting as multiple recurrent skin nodules and sinus tracts with subsequent scarring.^[@bibr1-2324709616677064]^ It involves the apocrine gland bearing areas most commonly axillary, inguinal, mammary, and anorectal regions. These nodules progresses from noninflamed to inflamed nodules, and may form abscesses that can rupture leading to suppuration and severe malodor. The prevalence of HS is reported to be 1% to 4%,^[@bibr2-2324709616677064],[@bibr3-2324709616677064]^ with the age of onset usually between puberty and 40 years of age, occurring 3 times more commonly in women than in men,^[@bibr4-2324709616677064]^ with an increased frequency in African Americans. The diagnosis of HS is usually established clinically based on anatomic distribution and morphology. Skin biopsy, bacterial culture, and imaging studies if done are usually performed to rule out other diagnosis.

It has been proposed that hormonal and various dietary factors, notably dairy products, play a role, wherein the follicular unit of the hair follicle gets plugged and distended by keratin. This occlusion results in accumulation of cellular debris and cyst formation. Friction, shearing forces, and pressure leads to rupture of hair follicle, which is followed by a massive local immune response, resulting in painful inflammation, abscess formation, and, in later stages, sinus tract formation and scarring.^[@bibr5-2324709616677064]^ The presence of tumor necrosis factor-α (TNF-α) at the mRNA and protein levels has been described in HS skin. Moreover, reports of clinical improvement with infliximab and adalimumab supports the role for TNF-α in pathogenesis.^[@bibr6-2324709616677064],[@bibr7-2324709616677064]^ Elevated levels of interleukin (IL)-10, IL-17, and IL-1β have also been noted in studies.^[@bibr5-2324709616677064]^ The role of antimicrobial protein in initiation or propagation of HS still remains controversial. Obesity can exacerbate HS by increasing skin-skin and skin-to-cloth friction.^[@bibr8-2324709616677064]^

Hidradenitis suppurativa is also associated with metabolic syndrome (obesity, hypertension, diabetes mellitus, and dyslipidemia)^[@bibr9-2324709616677064]^ and with several inflammatory conditions: severe acne conglobate, neutrophilic dermatoses, and extracutaneous diseases such as inflammatory bowel disease.^[@bibr10-2324709616677064][@bibr11-2324709616677064][@bibr12-2324709616677064]-[@bibr13-2324709616677064]^ Cases of ulcerative keratitis with Moorens ulcer has been described in the literature.^[@bibr14-2324709616677064]^

Defective Notch^[\*](#fn1-2324709616677064){ref-type="fn"}^ signaling has been invoked as responsible for both skin and immune manifestations of HS. For example, while it has a significant role in normal follicle development, it can promote epidermal hyperplasia, cyst formation, and a pro-inflammatory environment.^[@bibr15-2324709616677064]^ Notch is also an important mediator of T-cell--related immune responses, which can suppress Toll-like receptor-4-induced pro-inflammatory cytokine responses and serve as feedback inhibitor for innate immunity.^[@bibr16-2324709616677064]^ Mutation in ψ-secretase (which mediates the intramembranous cleavage of Notch protein) is seen in association with familial HS.^[@bibr15-2324709616677064]^ All these conditions are associated with dysregulation of the innate immune system, evidenced by the enhanced presence or expression in tissue lesions of neutrophils and macrophages as well as cytokines, such as TNF-α, IL-1β, and IL-6 .^[@bibr17-2324709616677064]^

Musculoskeletal association with HS has been reported. Most note an association with skin flares and that it tends to occur years after the onset of skin disease. Most reports are anecdotal. We identified one multicenter analysis.^[@bibr18-2324709616677064]^ The prevalence of spondyloarthopathy in HS patients was found to be 3.7% in this study. Arthritis was usually seronegative, insidious in onset, occurring 2 to 15 years after the appearance of skin lesions. It usually starts as an oligoarthritis, but may progress to asymmetric polyarthritis. Spondyloarthritis/sacroiliitis is the most common joint manifestation noted.^[@bibr19-2324709616677064]^ Joints affected includes knees followed by elbow, wrist, ankle, and shoulder. Radiographic findings include soft tissue swelling, periarticular osteoporosis, joint space narrowing, erosions, and periosteal new bone formation.^[@bibr20-2324709616677064]^ The arthritis can persist after a flare. Laboratory evaluation in these cases may reveal mild anemia, leukocytosis, and elevated erythrocyte sediment rate. ANA positivity has been reported. HLA-B27 is usually negative. HS with arthritis is also reported in association with pyoderma gangrenosum, recurrent urethritis, conjunctivitis, and xerophthalmia.^[@bibr19-2324709616677064]^ An entity called PAPASH syndrome pyogenic (inflammatory) arthritis, pyoderma gangrenosum, acne, hidradenitis suppurativa has been discussed in the literature.^[@bibr21-2324709616677064]^

While the mechanism(s) underlying the arthopathy are not known, hypersensitivity to bacterial antigens has been suggested based on the temporal association with the skin flares.^[@bibr14-2324709616677064]^ PAPASH has been associated with a mutation of PSTPIP1 gene, but no clear genetic predisposition has been described in HS. No specific bacterium has been identified. Smoking has been suggested as a common triggering factor in both HS and spondyloarthropathies. While the above suggests the arthritis is reactive to skin stimuli, reports of arthritis preceding the skin lesions challenges this proposition.^[@bibr20-2324709616677064]^ Treatment of arthritis in HS is anecdotal. Nonsteroidal anti-inflammatory drugs along with prednisone and also disease-modifying antirheumatic drugs such as sulfasalazine and methotrexate have been tried.^[@bibr20-2324709616677064],[@bibr22-2324709616677064]^ Infliximab and adalimumab has been effectively used in treatment of spondyloarthropathy in association with HS.^[@bibr23-2324709616677064]^

Conclusion {#section4-2324709616677064}
==========

Inflammatory arthropathy can be a complication of hidradenitis suppurativa.
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Notch is a type 1 membrane protein involved in intracellular signaling and plays a key role in cell differentiation and tissue homeostasis in multiple adult organ systems including hematopoietic and immune system.
